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Japanese Patent Laid-open Publication No. HEI 10-65676 A 
Publication date : March 6, 1998 

Applicant : NIPPON TELEGR & TELEPH CORP <NTT> 
Title : VOICE INFORMATION CELL CONVERSION METHOD, VOICE 
5 INFORMATION CELL ASSEMBLY APPARATUS AND CELL DISASSEMBLY 
APPARATUS 

(54) [Title of the Invention] 
(57) [Abstract] 

10 [Problems to be Solved] To forming low bit-rate coded 

voice into an ATM cell and transmit the ATM cell with high 
efficiency . 

[Solving Means] Compressed voice is divided into voice 
packets for the respective frames of low bit- rate coded voice 
15 on a plurality of channels. The voice packets are 
sequentially packed into a cell, and multiplexed. If there 
is no voice packet within a cell assembly limited time, data 
information is divided into packets and the packets are 
packed into the vacant part of the cell. 

20 

[What is claimed is] 

[Claim 1] A voice information cell conversion method for 
dividing voice information into packets and packing the 
packets into a cell, characterized in that 
25 data information packets are also packed into said 



cell. 

[Claim 2] A voice information cell conversion method 
according to claim 1, characterized in that 

said data packets are packed into a vacant part of 
the cell generated within a cell assembly limited time, 
[Claim 3] A voice information cell conversion method 
according to claim 2, characterized in that 

fixed-length data packets are prepared in advance, 
and data information overflowed by packing the fixed-length 
data packets into said vacant part is packed into a cell 
to be assembled next as data packets. 
[Claim 4] A cell assembly apparatus comprising: 

first payload generation means inputting voice 
information, and generating a. payload; 

second payload generation means inputting data 
information, and generating a payload; 

switching means switching said voice information to 
said data information, and supplying said data information 
to said first payload generation means; 

selection means selecting one of the payload generated 
by said first payload generation means and the payload 
generated by said second payload generation means; and 

cell header generation means adding a cell header to 
said selected payload. 

[Claim 5] A cell disassembly apparatus comprising: 



division means dividing an inputted payload to 
packet-basis information; 

data processing means outputting data information of 
the inputted payload from the inputted payload; 
5 head analysis means analyzing a header of a received 

cell, and supplying a payload of the cell to one of said 
division means and said data processing means; and 

discrimination means discriminating voice 
information and data information divided by said division 
10 means from each other. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a cell conversion 

15 method for dividing voice information into packets and 
packing the packets into a cell, and particularly relates 
to a method for improving transfer efficiency, a cell 
assembly apparatus and a cell disassembly apparatus. 
[0002] 

20 [Prior Art] 

ATM (asynchronous t rans f er mode ) is characterized by 
being capable of processing all types of information, such 
as images, texts and voice, on a singie physical line 
irrespectively of the property of transfer data such as the 

25 type of transfer rate. At present, however, ATM is manly 



used for the transmission of data information. In ordinary 
networks or particularly private networks and particular 
application dedicated lines such as a network between a base 
station and a converter for mobile communications, it is 
5 essential to compress voice information into low bit-rate 
information and into silent information so as to efficiently 
utilize a limited network capacity and to reduce line cost. 
According to a recent low bit-rate voice coding system for 
coding voice information into information at a bit rate of 

10 8kb/s or less, compressed voice information is generated, 
as bursts , in the units of several ten bits to several hundred 
bits according to frames of 10 ms to 50 ms . This compressed 
voice information according to the frames are packed, as 
voice packets, into an ATM standard cell and the ATM standard 

15 cell is transmitted as an ATM cell. In this case, it is 
considered to multiply compressed voice information on a 
plurality of channels and packed the compressed voice 
information into a cell so as not to degrade voice quality 
due to a voice delay and to improve ATM transfer efficiency. 

20 [0003] 

As shown in, for example, FIG. 5, bursts of compressed 
voice information ch-1 to ch-3 on three channels starting 
at the earlier generated burst, are formed into voice packets 
with headers h added, respectively, and sequentially packed 
25 into the payload of an ATM cell . Silence parts are not packed 



into the cell but subjected to silent compression. This 
makes it possible to highly efficiently transmit voice 
information . 
[0004] 

[Problems that the Invention is to Solve] 

If the number of voice channels is small or there are 
many silent parts, it takes a lot of time to pack all the 
voice packets into a cell, causing a delay to degrade the 
quality of voice communications. To suppress this delay, 
it is necessary to set a cell assembly limited time Ts and, 
if the packing of the voice packets into one cell is not 
completed within this limited time Ts, it is necessary to 
carry out a padding processing to insert. dummy data into 
a vacant part, as shown in FIG . 6. This padding processing, 
in turn, disadvantageously deteriorates transmission 
efficiency. 
[0005] 

[Means for Solving the Problems] 

According to the cell conversion method of the present 
invention, data packets divided from data information as 
well as voice packets are packed into a cell. This data 
packets are packed into a vacant part of the cell generated 
based on a cell assembly limited time. Fixed-length data 
packets are prepared in advance, and data information 
overflowed by packing the fixed-length data packets into 
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the vacant part is packed into a cell to be assembled next 
as data packets. According to the cell assembly apparatus 
of the present invention, first payload generation means 
inputs voice information and generates a payload; second 
5 payload generation means inputs data information and 
generates a payload; switching means can supply the data 
information instead of the voice information to the first 
payload generation means; selection means selects one of 
the payload generated by the first payload generation means 
10 and the payload generated by the second payload generation 
means; and a cell header generated by cell header generation 
means is added to the selected payload. 
[0006] 

According to the cell disassembly apparatus of the 
15 present invention, a payload inputted into division means 
is divided into packet-basis information; a payload inputted 
into data processing means is outputted as data information; 
the header of a received cell is analyzed by header analysis 
means, and a payload of the cell is supplied to one of the 
20 division means and the data processing means; and voice 
information and data information divided by the division 
means is discriminated from each other by discrimination 
means . 
[0007] 

25 [Modes for Carrying out the Invention] 

6 



FIG . 1 shows an embodiment of the cell assembly 
apparatus of the present invention. Voice information 
obtained by multiplexing compressed voice on a plurality 
of channels, for example, is written from a voice input and 
5 output device 11 into a cell assembly memory 14 in the first 
payload generation section 13 through switching means 12. 
Also, data information is written into a data information 
memory 16 in the second payload generation section 15. 
Selection means 17 selects one of the payloads generated 
10 by the first and second payload generation sections 13 and 
15. A cell header H generated by a cell header generation 
section 18 is added to the selected payload and the cell 
header H-added payload is transmitted as an ATM cell. 
[0008] 

15 The switching means 12 switches the voice information 

from the voice input and output device 11 to/from data 
information from the second payload generation section 15 
and supplies the switched information to the first payload 
generation section 13. The first payload generation 

20 section 13 writes the inputted information into the memory 
14. As for the voice information, for example, headers H 
such as channel identifiers and burst lengths are added to 
frame-basis compressed voice information to thereby 
constitute voice packets, respectively. The constituted 

25 voice packets on only voice inclusive information are 



sequentially packed into a cell in the order of supply to 
constitute a payload. If not only the voice information 
but also the data information are supplied to the first 
payload generation section 13, data packets are constituted 
5 out of the data information and packed into the cell together 
with the voice packets. 
[0009] 

The second payload generation section 15 can 
constitute the supplied data information as a payload, i.e., 

10 take out the data information for one cell and transmit the 
data information to the selection means 17. The second 
payload generation section 15 can take out a preset quantity 
of data information from the memory 16 and supply the data 
information to the switching means 12. A voice/data 

15 transmission control section 19 controls the switching 
operation of the switching means 12 and issues a voice 
information transmission request to a cell transmission 
control section 21. A data information transmission 
request is supplied from the second payload generation 

20 section 15 to the transmission control sections 19 and 21. 
The voice/data transmission control section 19 controls the 
switching means 12 to supply the data information to the 
first payload generation section 13. If the voice 
information transmission request is inputted into the cell 

25 transmission control section 21, the cell transmission 
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control section 21 controls the selection means 17 to always 
select the payload from the first payload generation section 
13. If only the data information transmission request is 
inputted, the cell transmission control section 21 controls 
5 the selection means 17 to select the payload from the second 
payload generation section 15. It is noted that the data 
information transmission request is generated based on the 
control of the other control means, 
f 0010] 

10 If a cell vacant part is generated in, for example, 

the first payload generation section 13, the second payload 
generation section 15 is controlled to issue a data 
information transmission request through the other control 
means and data information is taken out from the memory 16. 

15 With this constitution, it is possible to assemble a cell 
using the voice information and to assemble a cell using 
the data information . Besides, ifa vacant part is generated 
at the time of assembling a cell using the voice information, 
the data information can be supplied to the first payload 

20 generation section 13 and the data information packets can 
be packed into the vacant part. Alternatively, even if a 
vacant part is not generated, a predetermined quantity of 
data information can be packed together with the voice 
packets into the cell. 

25 [0011] 



FIG. 2 shows an embodiment of the packet disassembly 
apparatus of the present invention. A received ATM cell 
is temporarily stored in a reception cell processing memory 
section 25 . Headers H are taken out from the memory section 
5 25 and a header analysis section 26 analyses the headers 
H. According to this analysis result, selection means 27 
is controlled. If the cell is a voice information cell, 
a payload in the memory section 25 is supplied to a division 
section 28. If the cell is a data information cell, the 
10 payload in the memory section 25 is supplied to a data 
processing section 29. 
[0012] 

The division section 28 stores the inputted payload 
in a cell disassembly memory 31 and divides the payload into 

15 a plurality of packet-basis information. Among the divided 
pieces of information, voice information is supplied to a 
voice input and output device 33 and data information is 
supplied to the data processing section 29 by discrimination 
means 32. The header analysis section 26 detects which 

20 packets in the cell are data packets. This detection 
information is supplied to a voice/data distribution control 
section 34. While the voice information from the voice 
packets is divided and outputted, the control section 34 
controls the discrimination means 32 to output the voice 

25 information to the voice input and output device 33. While 




data information from the data packets is divided and 
outputted, the control section 34 controls the divisionmeans 
32 to output the data information to the data processing 
section 29. 
5 [0013] 

The data processing section 29 stores the inputted 
data payload or the data information supplied from the 
division means 32 in a data information memory 35 and takes 
out the data information as the data information at a required 

10 rate. In this way, it is possible to disassemble the cell 
including only the voice information and the cell including 
only the data information. Even if both the voice 
information and the data information are included in the 
cell, the voice information and the data information can 

15 be divided and outputted. 
[0014] 

Next, an embodiment of the cell conversion method of 
the present invention will be described. As shown in FIG. 
3A, compressed voice information is divided into packets. 

20 When voice packets #1, #2 and #3 have been assembled into 
a cell and a cell assembly limited time elapses. In that 
case, if no other voice packet is generated, a quantity of 
data corresponding to a vacant capacity of the cell is taken 
out from a data information memory 16 and packed into the 

25 cell as a data packet. In this way, the cell can be packed 



with the voice information and the data information and 
outputted within the cell assembly limited time, whereby 
highly efficient voice communication can be established 
without degrading voice quality. 
5 [0015] 

As shown in FIG. 3B, data information is divided into 
fixed lengths in advance. If voice packets are packed into 
a cell and a vacant part is generated in the cell within 
the cell assembly limited time, then the fixed length data 

10 is taken out from the data information memory 16 and packed, 
as a packet, into the vacant part. If the vacant capacity 
of the cell is lower than the quantity of the fixed length 
data, data information Ds overflowed from the cell is packed 
into a cell to be assembled next as a data packet. 

15 [0016] 

As stated above, if data information is packed into 
a cell only when voice packets are packed into a cell and 
a vacant part is generated in the cell, the transmission 
quantity of data information is small and sufficient data 

2 0 information cannot be transmitted, then the quantity of voice 
packets to be packed is restricted to a predetermined value 
before the cell assembly limited time to increase the vacant 
capacity of the cell and fixed- length data or variable -length 
data is packed into the vacant part as a data packet, as 

25 shown in FIG. 4A. 



[0017] 



As shown in FIG. 4B, a data packet may be packed into 
a vacant part generated within the cell assembly limited 
time and, at the same time, an ATM cell may be constituted 
5 out of only overflowed data information and outputted. 
[0018] 

[Advantage of the Invention] 

As stated so far, according to the method of the present 
invention, not only the voice packets but alsodatapacket(s) 

10 are packed into one cell. Due to this, it is possible to 
effectively transmit voice information and data information 
using one cell. In addition, if a cell is constituted mainly 
out of voice information and a vacant part is generated in 
the cell because of the cell assembly limited time, the uneven 

15 lengths of the voice packets and the like, then a data packet 
or data packets are packed into the vacant part, whereby 
efficient data transmission can be established. 



20 invention, a cell can be assembled only out of voice 
information and a cell can be assembled only out of data 
information, a cell can be assembled out of both voice 
information and data information, and the above-stated 
method of the present invention can be executed. According 

25 to the cell disassembly apparatus of the present invention, 



[0019] 



According 



to the cell assembly apparatus of the present 
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both a cell only including voice information and a cell only 
including data information can be disassembled. Besides, 
even if voice packets and data packets are packed into one 
cell, the cell can be disassembled. 
5 [Brief Description of the Drawings] 

[FIG. 1] FIG. 1 is a block diagram showing the functional 
constitution of an embodiment of a cell assembly apparatus 
according to the present invention. 

[FIG. 2] FIG. 2 is a block diagram showing the functional 
10 constitution of an embodiment of a cell disassembly apparatus 
according to the present invention. 

[FIG. 3] FIG. 3 shows an embodiment of a cell conversion 
method according to the present invention. 

[FIG. 4] FIG. 4 shows another embodiment of the cell 
15 conversion method according to the present invention. 

[FIG. 5] FIG. 5 shows a manner in which compressed voice 
is multiplexed and packed into a cell. 

[FIG. 6] FIG. 6 shows a manner in which a vacant part 
is generated in a cell due to a cell assembly limited time. 

20 
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FIG. 1 

11 VOICE INPUT AND OUTPUT DEVICE; 

® VOICE INFORMATION ON A PLURALITY OF CHANNELS; 
13 FIRST PAYLOAD GENERATION SECTION; 
5 14 CELL ASSEMBLY MEMORY; 

19 VOICE/DATA TRANSMISSION CONTROL; 

(2) DATA INFORMATION; 

15 SECOND PAYLOAD GENERATION SECTION; 

16 DATA INFORMATION MEMORY; 

10 © VOICE INFORMATION TRANSMISSION REQUEST ; 
® DATA INFORMATION TRANSMISSION REQUEST ; 
21 CELL TRANSMISSION CONTROL; 
(5) ATM CELL; 

18 CELL HEADER GENERATION SECTION 

15 

FIG. 2 

33 VOICE INPUT AND OUTPUT DEVICE; 

® VOICE INFORMATION ON A PLURALITY OF CHANNELS; 

34 VOICE/DATA DISCRIMINATION CONTROL; 
20 (2) DISCRIMINATION CONTROL INFORMATION; 

28 DIVISION SECTION; 

31 CELL DISASSEMBLY MEMORY; 

(3) DATA INFORMATION; 

29 DATA PROCESSING SECTION; 
25 35 DATA INFORMATION MEMORY; 



27 SELECTION MEANS; 

25 RECEPTION CELL PROCESSING MEMORY SECTION; 
® ATM CELL; 

2 6 HEADER ANALYSIS SECTION; 
5 (5) CELL DISCRIMINATION CONTROL; 

FIG. 3A 

14 CELL ASSEMBLY MEMORY; 
® VOICE PACKET; 
10 (2) DATA INFORMATION PACKET; 
16 DATA INFORMATION MEMORY; 
(3) ATM CELL 

FIG. 3B 

15 13 FIRST PAYLOAD GENERATION SECTION; 

14 CELL ASSEMBLY MEMORY; 

® VOICE INFORMATION PACKET; 
(D DATA INFORMATION PACKET; 
16 DATA INFORMATION MEMORY; 
20 (3) FIXED LENGTH; 

15 SECOND PAYLOAD GENERATION SECTION; 
® ATM CELL 
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FIG. 4A 

14 CELL ASSEMBLY MEMORY; 
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® VOICE PACKET; 

(2) DATA INFORMATION PACKET; 
16 DATA INFORMATION MEMORY; 

© DATA INFORMATION FOR ONE CELL; 
5 @ SELECTIVITY; 

(5) ATM CELL 

FIG. 4B 

14 CELL ASSEMBLY MEMORY; 
10 ® VOICE PACKET; 

(D DATA INFORMATION PACKET; 
16 DATA INFORMATION MEMORY; 

(3) DATA INFORMATION; 

© DATA INFORMATION FOR ONE CELL; 
15 (5) SELECTIVITY; 

(6) ATM CELL 

FIG. 5 
® SILENT; 
2 0 (2) PAYLOAD; 

(3) VOICE PACKET 

FIG. 6 
® VOICE; 
25 (D VOICE INFORMATION; 
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(3) SILENT; 

® CELL ASSEMBLY LIMITED TIME; 

® PAYLOAD ; 

® PADDING PROCESSING ; 

(7) VOICE PACKET ; 

® HEADER ; 

© CELL TRANSMISSION 



